Lacrimal stents were used in the past to preserve the caliber of the lacrimal pathways after surgery, trauma, reconstruction, etc. Recently, their role in preventing functional epiphora has also been highlighted. Over the years, the stents have evolved and different models, materials and surgical techniques for positioning have appeared. Extensive and accurate knowledge of the type and design of the stent, the correct insertion technique offer optimal results depending on the anatomical area and the type of disorder of the lacrimal pathways. We will present the advantages of a simple catheterization technique for the lacrimal sac, endoscopic post-dacryocystorhinostomy.
INTRODUCTION
This article aims to describe an alternative to bicanalicular stenting of the lacrimal sac, which I personally designed, in order to keep nasolacrimal communication patent after performing endoscopic dacryocystorhinostomy.
This method could be used in particular situations, such as: repeated dacryocystorhinostomy surgery, the young age of the patient, small or fibrous lacrimal sac, accidental damage to the sac during surgery, high deviation of the nasal septum, inadequate mucosal flaps made after intranasal marsupialization of the lacrimal sac, a history of acute dacryocystitis, in certain systemic disorders (e.g. Wegener granulomatosis) and in case of local inflammatory side effects after other types of stenting.
MATERIAL AND METHODS
In order to apply the actual technique, we selected 3 cases (women patients aged between 37 and 48 years), who had chronic dacryocystitis with multiple episodes of re-exacerbation. The patients had been treated repeatedly by the ophthalmologist with antibiotics and anti-inflammatory drugs administered orally or intravenously, but also local treatments with the attempt of catheterization of the lacrimal pathways and the use of antibiotic and anti-inflammatory eye drops. Another particular feature was that these cases had a high deviation of nasal septum on the side of the affected eye.
As appropriate, a CT or MRI examination was performed, which revealed the cystic lesion of the lacrimal sac. The ophthalmologist verified the permeability of the canaliculi (superior, inferior and common), performing the Jones fluorescein test.
The actual surgical technique was performed under general anesthesia and endoscopic control. In the first stage of the intervention, after the "L-shaped" incision of the septal mucosa, the high deviated part of the nasal septum was excised to have an easy approach of the inflamed lacrimal sac. Subsequently, we performed endoscopic dacryocystorhinostomy with the intranasal opening of the lacrimal sac ( Figure 1) .
The main surgical instruments used consisted of the 0° optics, Kerrison rongeur, Strucken forceps, diamond drill, "sickle-shaped" scalpel, Brünings forceps, Freer elevator. 
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The personal contribution and idea was that in all three cases we performed the retrograde stenting of the lacrimal sac, intranasally marsupialized, by fixing a 19/20G venous catheter (central venous catheter type), with one end at this level and the other exteriorized into the nasal cavity and fixed to the columella ( Figure 2, Figure 3 ). The catheter was maintained between 14 and 25 days.
I mention that, in order to obtain a stable fixation, the middle part of the catheter was passed under the "Lshaped" flap made during the resection of the deviated nasal septum, being kept as in a "sandwich" between the two membranes of the septal mucosa ( Figure 3 ). This flap was made for two reasons. First of all, it helped me to resect the high deviation of the nasal septum, thus widening the intranasal approach route of the lacrimal sac; secondly, it helped me to firmly fix the catheter by passing it under the lower portion of the flap ( Figure 3 ).
In addition, to maintain a high degree of stability, I bent and passed the catheter under the middle turbinate and I fixed the ensemble with a Merocel swab that I suppressed after 3 days. During this time, and subsequently, fibrinous adhesions have been created, which have maintained the catheter at this level without any problem. Submucosal tunnelling allows for long-term fixation, at least 14 days, of the catheter in this position. There have been no local side effects.
The additional benefits of the method are:
• the venous catheters used for stenting may be of the central type, made of polyurethane (a biocompatible and flexible material -essential properties for a favourable postoperative evolution).
• from a technical point of view, it can be easily performed, it is not expensive, it strictly catheterizes the area of the residual lacrimal sac and of the nasolacrimal stoma without the risk of damaging the superior, inferior and common canaliculi.
• we can use catheters with a smaller or larger diameter depending on the necessity and the size of the nasolacrimal stoma.
• having a permeable lumen, the catheter favours secretion drainage. • in the first postoperative days, the ophthalmologist can perform local retrograde instillations through the catheter into the lacrimal sac.
RESULTS
Hospital discharge was made 3 days postoperatively; in all 3 cases patients had a favourable evolution, with the absence of epiphora and normal nasolacrimal drainage.
Removal of the catheter was easily made after a period between 14 and 25 days. The tunnel between the mucous membranes of the nasal septum is obstructed with a fibrin sealant, scarring being achieved in about 4-7 days.
The nasolacrimal stented orifice was maintained permeable, well defined, with normal tear discharge after the checkups performed at 1, 3 and 12 months. Fluorescein instillation was performed at each checkup, which revealed drainage at the level of permeable nasolacrimal stoma (Figure 4 ).
DISCUSSIONS
Catheterization of lacrimal pathways can be: bicanaliculonasal, monocanalicular, monocanaliculonasal ("MonoKa"), annular, autostatic.
In medical practice, a multitude of stents are used in various disorders of the lacrimal pathways, such as: stenosis or atresia of the lacrimal punctum, post-traumatically, post irradiation, in oncologic pathology, postsurgically (after DCR) 1 . The stents are divided according to the anatomical part of the lacrimal system that must be stented or catheterized. Therefore, there is the possibility of catheterization of the two lacrimal canaliculi, the common canaliculus and the lacrimal sac, with the help of bicanalicular stents, such as: the Crawford stent, the Ritleng stent, the Bika stent, the self-retaining bicanalicular stent [1] [2] [3] . In case of canalicular obstruction or laceration, monocanalicular stents may be used, which catheterizes a single canaliculus up to the lacrimal sac -the Monoka™ stent (mono = only one, ka = canaliculus), Mini-monoka™, Monoka-Crawford, Masterka™ 2,4,5 . Over time, different types of material, such as organic, metallic or synthetic, have been used as a stent for the lacrimal punctum or for the lacrimal canalicular stenosis. The use of stents has been first described by Graue in 1932 (he used silver wire), followed by Henderson in 1950 (polyethylene) and Veir in 1962 (malleable metal rod) 2, 6, 7 . Since then, various materials such as silk, nylon or polypropylene have been frequently used. Over time, the design of stents has evolved, so there is a lower degree of rejection by the human body, as well as a lower rate of local adverse reactions. The newer stents have improved the success of such surgical interventions and have reduced the frequency of complications.
There are certain features that a stent should fulfil: have an inert, flexible, smooth outer surface, so as not to cause mechanical damage to the surrounding soft tissues; to be cheap; to be easy to use. Medical silicone, introduced in 1968 by Keith, has most of these properties 8 . Quickert & Dryden in 1970 and Crawford, 1977 , have improvised bicanalicular intubation devices and reported significant successes [8] [9] [10] . Based on these latest devices, Bruno Fayet (1989) and Ruban (1995) created the monocanalicular stent, and in 1998 Ritleng introduced the bicanalicular stenting device in case of congenital nasolacrimal duct obstruction [11] [12] [13] . In terms of mechanism of action, a stent should be functional and anatomical [14] [15] [16] . By capillary action due to surface tension, tears can flow through the stent, thus keeping its permeability. The mechanical or anatomical effect of the stent is explained by dilatation of the area of stenosis or with irregularities, process that determines increase in the luminal diameter and increased lacrimal drainage.
Various situations where stent use is indicated are described in the literature. Canalicular and lacrimal punctum stenosis is a disorder in which the stent mechanically dilates the lacrimal punctum and the vertical canaliculi, restores normal tear flow and prevents restenosis. In case of laceration or canalicular trauma, the stents provide an internal "mechanical support" to the canalicular wall and the surrounding soft tissue and helps with the canalicular re-epithelialization, thus keeping the lumen functional.
Moreover, stent catheterization can be considered a viable option before dacryocystorhinostomy in case of congenital nasolacrimal duct obstruction 14 . The stents can also be used after performing dacryocystorhinostomy to keep the ostium and internal canalicular structure open. Restenosis is the most common cause of failure in DCR surgery. Although there are pros and cons of this approach, it can be taken into account in case of reinterventions or reactivated chronic dacryocystitis.
There are also studies proving the usefulness of stents in the case of functional epiphora too; in these cases, they help with the drainage of tear secretion by keeping the lacrimal pathway open and improving symptoms 11.17 . In cases with endoscopically operated dacryocystitis where the superior, inferior and common canaliculi are permeable, in order to be able to maintain the intranasal lacrimal sac open postsurgically, we considered it would be enough to locally mount a simple mentor (catheter). It would have the role of keeping this pathway open and calibrated, thus excluding the catheterization of the other components of the lacrimal pathways. The technical problems in this case would be the correct positioning in the intranasally open lacrimal sac, but also maintaining the mentor in this position as long as possible. In this regard, we have found simple and effective solutions that helped resolve the above-mentioned impediments.
CONCLUSIONS
Stenting can be done selectively in certain situations and at certain levels of the lacrimal pathways, with appropriate types of stent for each situation.
Most mono-and bicanalicular stents are expensive solutions that may involve certain intraoperative trauma during positioning, but also postsurgical inflammatory reactions of the superior lacrimal pathways.
I consider that the presented method to maintain the nasolacrimal stoma patent is simple to achieve, does not involve high costs and has no technical drawbacks. It has a low risk of secondary inflammatory reactions in the eye and the superior lacrimal pathways, as is often the case with bi-and monocanalicular stenting. At the same time, to keep the lacrimal pathway open to a certain caliber, one can opt for the use of catheters with diameters superior to those of bi-/monocanalicular catheters that are smaller than 1mm.
